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"COMPOUND" AND GROUPEI) HAIRS OF THE HUMAN SCALI':
THEIR POSSIBLE CONNECTION WITH
FOLLICULAR INFECTIONS'
L. J. A. LOEWENTHAL, M.D., M.R.C.P., D.T.1\1. & H., Hon. Registrar, Department of
Dermatology, Johannesburg General Hospital, South Africa
This investigation was prompted by the observation, in a case of folliculitis of
the scalp, that the majority of hairs appeared to issue from the surface of the skin
in bundles of two or more. Other cases observed since then have duplicated this
finding; examination of normal scalps likewise showed that a tendency existed in
all subjects for hairs to issue in pairs, or groups.
PART INORMAL FINDINGS IN THE SCALP
Definitions. The term "compound" is here applied to the phenomenon of
more than one live hair emerging from a single follicular opening. Anomalies
liable to be confused with this phenomenon are dealt with in a later section.
The term "grouped" is applied to two or more hairs which emerge in such close
proximity that at first sight they appear to be compound. It is found that these
hairs point in a direction roughly at right angles to a line joining their points of
emergence.
Literature. The presence of grouped hairs in the human subject has received
some slight mention; that of true compound hairs, though normal in many
mammals, has not, to my knowledge, been reported unequivocally in man.
(i) Compound hairs. Savill(1) mentions that "occasionally more than one hair
is contained in one follicle. Twin hairs may spring from the papilla at the bottom
of the follicles. These may join about the middle of the follicle, owing to a merg-
ing of the cuticle cells, and may separate again higher up." This phenomenon
is obviously essentially different from that which is here described; this distinc-
tion will be made clear in discussion later. Danforth (2) discounts true
compound hairs (as here described) in the following terms: "There is a peculiar
tendency for the skin around a hair group, or more often around only two of the
hairs, to become invaginated, forming a little pit from which the hairs project,
like the fur hairs of Ornithorrhynchus This grouping of hairs in pits is most
noticeable among the coarser, more easily visible hairs of the arms and legs, from
which one might easily get the impression that two hairs frequently arise from
the same follicle. Grouping of hairs whose follicles open into a common pit is not
to be confused with the appearance produced during replacement when both the
old and the new hair may often be seen emerging from the same follicle." In a
later publication (3), as well as in an earlier article in collaboration with Trotter
(4), Danforth makes no reference to the condition. In her contribution on
"Hair" (5) to Cowdry's Cytology, Trotter also makes no reference to the
phenomenon.
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In the available text-books of dermatology as well as in two works devoted to
diseases of the hair—-those of McCarthy (6) and O'Donovan (7)—the presence
of compound hairs in normal and diseased scalps likewise escapes comment.
Even Jadassohn's }Iandbuch, I am informed (8), does not refer to this phe-
nomenon.
FIG. 1. OccASIoNAL COMPOUND HAIRS OF OccIpn'XL REGION. N0RraAL WHITE MALE
(ii) Grouped hairs. This condition is referred to only by Savill (1), Danforth.
(2) and de Meijere (9) among the authors whose writings are at my disposal.
It is, of course, a normal occurrence in many mammals.
Comparative Anatomy
De Meijere, in common with the majority of authorities, believes that linear
grouping of hairs is the consequence of their having originally emerged from
under the free edge of scales, and that they are thus evidence of a scale-pattern
which has disappeared in most mammals.
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Compound hairs2 are divided into "true" and "false"; in the latter only the
extreme distal ends of the follicles merge. This seems to resemble the condition
described by Danforth in the human subject as "opening into a common pit".
True compound hairs are the rule in many species of mammalia; where compound
hairs are present they are most numerous on the back.
FIG. 2. NUMEROUS COMPOUND HAIRS IN A CASE OF DERMATITIS PAPPILLARIS CAPILLITIL
In addition, false bundles may occur from splitting of hairs; this condition,
which is reported as a pathological entity in man (trichoptilosis, fragilitas
erinium), is normal in certain animals, e.g. the hippopotamus. In the pre-
historic Rhinoceros antiquitatis foyer (cited by de iVleijere) found 60 hair follicles
per sq. em., and in each follicle 24—32 apparent hairs, presumably split fragments.
Gegenbaur (10) assumed a budding of the original hair follicle, thus explaining
the stout central hair and slighter ancillary hairs; he further postulated an
2These are referred to in the original as Haarbuendel and fulfil the criteria of compound
hairs, as previously defined in this paper.
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eventual separation of these compound hairs to form groups. This, of course, is
directly at variance with the concept of grouped hairs being the relic of a primitive
scale-pattern.
Compound Hairs in the Human
1. Nature of the follicle. The appearance shown in thc accompanying photo-
graphs (Figs. 1—3) could conceivably have been due to separate follicles opening
into a common pit, as suggested by Danforth. Serial sections were therefore cut
Fm. 3. CoMPOUND AND GROUPED HAIRS (LATER INDICATED). NORMAL WHITE MALE
from a piece of occipital scaip removed post-mortem from a European male
selected at random. As expected from the series of normal hair-counts (see
later), numerous compound follicles could be demonstrated with ease. Figs.
4 & 5 show the appearance at the follicluar orifice while Figs. 6 & 7 show a twin
follicle some distance from the surface; note the merging of separate follicles
as seen in these two serial sections. This effectively disposes of the theory
of separate follicles opening into a common pit.
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Hair Counts of Normal Scalps
For purposes of comparison a part of the occipital region was selected as a
standard; this was arbitrarily chosen as the area overlying the occipital gland.
Here the hair in the male has been cut short and is more easily accessible to
detailed observation. in nddition to my own hair-counts, others made by
volunteer assistants (medical students) are included.
FIG. 4. TANGENTIAL SECTION OF COMPOUND HAIRS AT FOI.LICULAR ORIFICE. NORMAL
WJIITE MALE
The greater part of the normal group consisted of adult European males; a few
observations were made on female subjects and one of my helpers also examined a
few young children as well as the beard area of a few male adults. In general, I
have found that the relative frequency of single, grouped and compound hairs of
the female scalp approximates to that of the male. However, in order to avoid
confusion, these are omitted from the next table, which deals only with the occipi-
tal scalp of the normal adult European male.
Comments
(1) Wide variations are seen in the proportion of single, grouped and com-
pound hairs in these 35 subjects selected at random.
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(2) Single hairs are, on the average, slightly more frequent than groups of
hairs or compound follicles together. If, however, one remembers that a group
of hairs and a compound follicle must each contain a minimum of two hairs,
then it will be seen that single hairs are outnumbered by about 2 to 1.
(3) It can be stated that, on the average, about one-third of the hairs in
these subjects arose from a compound follicle.
Fin. 5. LOXCITUDINAL SECTION OF COMPOUND hAIR FROM SIE CASE
(4) Experience showed that absolute accuracy in counting could not be ob—
tamed. Closely adjacent areas of the same scalp often show (litlerent propor-
tions of single, grouped and compound hairs. Further, counts of the same sub-
ject by different observers show differences \vllich could be attributed either to
the foregoing variation, or to a personal factor.
(5) 1\evertlieless, it is obvious that grouping of scalp hairs and compound
scalp hairs are phenomena observed easily in the majority of normal scalps.
(6) Compound hairs have often been seen by me on the limbs afld pubes.
They are rare in the beard area of normal subjects.
(7) There was no apparent relation between hair-color and the variations in
the proportion of the three types of hair giowtIi cOflsi(iered.
IFIG. 6. CROSS-SECTION OF Co3rPouNo HAIR SHOWING SEPARATE FOLLICLES. SAM. CASE
FIG. 7. SERIAL SECTION (v. FIG. 6), ShOWING MERGING OF FOLLICLES OF A COMPOUND
FCLLU].E
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TABLE I
Relative percentage frequency of single, grouped and compound hairs of the occipital
_____________________
scalp of 35 individuals
__________
SINGLE CR0:En* COMPOUD* NO. OHIRS,GROIJPS,
69.5 17.1 13.4 76
26.2 39.4 34.4 99
72.0 5.8 22.2 150
72.8 15.1 12.1 99
33.8 54.5 11.7 59
29.0 32.0 39.0 100
68.0 8.8 23.2 147
61.3 27.8 10.9 111
50.0 21.7 28.3 60
83.0 0 17.0 100
58.0 11.8 30.2 112
75.0 16.7 8.3 108
49.1 28.1 22.8 53
55.0 44.0 1.0 100
55.5 9.3 35.2 108
77.5 6.8 15.7 103
54.8 28.8 16.4 73
17.2 47.9 34.9 92
38.0 18.0 44.0 100
49.1 10.7 40.2 122
60.0 28.3 11.7 110
58.5 29.3 12.2 82
37.8 40.5 21.7 74
43.1 41.2 15.7 102
60.0 27.6 12.4 110
72.0 1.0 27.0 100
28.2 56.6 15.1 60
55.5 1.4 43.1 130
27.1 28.1 44.8 114
49.6 0.8 49.6 125
38.8 3.8 57.4 108
63.8 15.0 21.2 80
64.4 5.8 29.8 104
43.9 27.3 28.8 66
62.2 24.4 13.4 82
Total of actual
counts 1857 687 876 3420
Average percentage.. .54.2 20.1 25.7
* A group or bundle of two or more hairs is here counted as one item.
Discussion
It is difficult to account for the absence of any reference to compound hairs in
available dermatological literature, including four books (1, 2, 6, 7) dealing cx-
"COMPOUND" AND GROUPED HUMAN HAIRS 271
elusively with human hair. I should have mistrusted by own observations, had
they not been confirmed by several observers whose attention I drew to the
phenomenon, and by the indisputable evidence of serial microscopic sections.
Mention has been made of the appearance of "twin" hairs produced by the
shedding of a dead hair while a new hair is emerging from the same follicle.
That this does not apply to any extent to the observations recorded here is
demonstrated by the following facts:
(1) The frequency of compound hairs is far too high to be accounted for by a
phenomenon which occurs roughly once in three years in each hair follicle.
(2) A dead hair is easily extracted and shows an atrophied, tattered root.
When compound hairs are extracted, all hairs from the same follicle show an
equivalent resistance to traction, and present a normal hair root on microscopic
examination.
(3) Microphotographs conclusively show the phenomenon of separate roots
with subsequent merging of the follicular apparatus.
Twin hairs, as described by Savill (1), are obviously a different phenomenon,
for she described them as springing from a single papilla, and joining while still
in the follicle, only to separate again higher up. In the true compound hairs I
have described, separate papillae give rise to each hair, and no merging and
separation has been noted. The hairs always lie side by side, and can be ex-
tracted singly in all cases.
The only other conditions which could possibly be confused with compound
hairs are:
(1) Trichoptilosis (Dévergie). This is a longitudinal splitting of the hair-
shaft, sometimes including the intra-follicular portion, and is not associated with
duplication of the follicular apparatus.
(2) A relatively rare anomaly called trichostasis spinulosa, has been described
by Galewsky, in which some hair follicles, not only of the scalp, produce numerous
fine hairs (up to 44 in one case), the whole surmounted by a horny plug resembling
follicular keratosis. The affected follicles are long and bear numerous accessory
bud-like follicles which produce fine hairs. Superficially, there is thus some
resemblance to compound hairs, but the essence of trichostasis spinulosa is the
presence of a keratotic follicular eruption on the body, while compound hairs are
a normal phenomenon unassociated with such an eruption. The characteristics
of trichostasis spinulosa are described by Galewsky, (11) Mitchell (12) Burgess
(13) and Dowling (14), among other authors.
PART JI—FOLLICULAR INFECTIONS OF THE SCALP
Compound hairs were first observed by me in a case of folliculitis of the scalp,
and since then eleven further cases have been examined. The nomenclature of
follicular infections of the scalp is confusing and there seems to be some over-
lapping of such conditions as simple folliculitis, acne necrotica miliaris and acne
varioliformis seu necrotica: many small, crusted lesions of the scalp loosely called
"seborrhoeic" are found to be pyococcal folliculitis supervening on a seborrhoeic
dermatitis. I have, therefore, used the term "folliculitis" for the condition found
DIAGNOSIS
Folliculitis .
Folliculitis
Folliculitis
Folliculitis
Dermatitis papillaris capilliti .
Follicul itis
Dermatitis papillaris capillit.i .
Foiljeulit is
Folliculitis
Folliculitie
Foiliculitis
Folliculilis
(Combined) 62.2
(Combined) 12.7
(Combined) 39.1
(Combined) 35.0
(Combined) 36.6
(Combined) 59.1
28.2
41.1
38.6
3. (1
22.2
32.0
NO. OF hAIRS
COII'OUND GROUPS, ETC.
COUNTED
37.6 98
87.3 81
60.9 72
65.0 100
63.4 70
40.6 108
41.0 91
42.1) 68
40.5 88
59.0 100
68.5 94
56.0 100
55.3 1070
(3) One of the above cases presented a folliculit.is of' the beard as vel1 as of the
scalp. In this case numerous beard hairs were compound, in distinction to the
normal in whom this finding is very rare.
(4) It is my impression, from examination of the above cases, that pustules
arose only in compound follicles. If this proves to be the case, then it is possible
that the wider follicular orifices may predispose to infection by allowing readier
access to pyogenic organisms.
(5) There is no apparent relationship between grouped hairs anti follicular
infections.
Summary
1. The occurrence of compound hairs was noted in the scalp of 35 normal male
European subjects.
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in ten of my eases, and given the specific diagnosis of dermatitis papillaris capi1-
litii to two cases in whom the clinical appearances of that disease were un
mistakable.
Hair counts were made in the same way as on normal controls, except that in
the first 6 cases no distinction was made between single and grouped hairs.
Comment
(1) Compared with Table I, it is seen that compound hairs were more than
twice as frequent, on the average, in this group.
(2) No ease in this group showed less than 40% of compound hairs, while only
6 out of 35 normal individuals at.tained or exceeded this percentage.
TABLE ii
Relative percentage frequencg of single, grouped ant cooCpOufld hait's of the occipetal
scalp in cases of folliculitis (12 in'ljvidnvls)
SINGLE GROUPED
30.8
16.0
20.9
38.0
6.3
12.0
Total (Combined) 44.7
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2. In twelve cases of follicular infections of the scalp, compound hairs appeared
to be present in excess of the normal.
3. Grouped hairs regularly occurred in the above examples. Their presence
is noted as a matter of comparative anatomic interest, and not as a suggested
etiologic factor in disease.
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